Oxidation of aliphatic aldehydes by hexamethylenetetramine-bromine proceeds by a mechanism involving transfer of a hydride ion fxom the aldehyde to the oxidant via an intermediate complex.
Hexaminetetramethylene-bromine (HABR) has recently been reported as a synthetic reagent for the oxidation of alcohols to carbonyl compounds [1]. We did not find any report on the mechanistic aspects of reactions of HABR. We report here the kinetics of oxidation of six aliphatic aldehydes. Mechanistic aspects are discussed.
EXPERIMENTAL
HABR was prepared by the reported method [1] and its purity checked by an iodometric method. Contrary to an earlier report [1], we found that in aqueous and acetic acid solutions, the active bromine content of this complex is 2 mol of bromine per mol of the reagent. The preparation and specification of the aldehydes have been described earlier [2] .
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All rights reserved, Product analysis was carried out under kinetic conditions. This set of experiments was carried out in aqueous solutions by a procedure described earlier [2] . The yield of acetic acid was 91% (1.09 g), based on the consumption of HABR. Reactions were carried out under pseudo-first order conditions by keeping an excess of the aldehyde over HABR. The solvent was glacial acetic acid. The reactions were followed up to ca. 80% conversion by monitoring the decrease in [HABR] at 380 nm. The pseudo-first order rate constant, kobs, was computed from the linear least-squares plot of log [HABR] vs. time.
RESULTS AND DISCUSSION
The oxidation of aldehydes resulted in the formation of corresponding carboxylic acids.
RCHO + (CH2)N4Br4 + H20 ' RCOOH + 4 HBr + (CH2)N4
UV-Vis spectral studies of HABR and bromine, in acetic acid, showed them to be different entities. Further, the spectrum of HABR remained unchanged for ca. 12h.
The reactions are of first order with respect to HABR. Michaelis-Menten type 9 kinetics are observed with respect to the aldehydes. This leads to the postulation of following overall mechanism and rate law. K Mdehyde + HABR , ' [complex] k2 [complex] , Products
The dependence of kobs on the aldehyde concentration was studied at different temperatures and the values of K and k2 were evaluated from double reciprocal plots. The thermodynamic parameters of complex formation and activation parameters of the decomposition of the complexes were calculated from the values of K and k2, respectively, at different temperatures (Tables 1 and 2 ). Addition ofhexamine resulted in a slight increase in the rate of oxidation. For the oxidation of MeCHO and MeCDO the values of K are practically the same but those of k2 showed a considerable primary kinetic isotope effect (Tables 1 and  2 ), confirming the cleavage of the aldehydic C-H bond in the slow step. In solution, HABR may dissociate to form molecular bromine. The probable oxidizing species in a solution of HABR are, therefore, HABR itself and molecular bromine. However, strict first order dependence on HABR and the rate-enahancing effect of hexamine rule out bromine as the reactive oxidizing species. Hence HABR itself is the reactive oxidizing species in this reaction.
The rate of decomposition of the complexes exhibited an excellent correlation with Taft's cr * values [3] with negative reaction constants ( p* = -2.04_+0.02 at 298 K). From the rate law, it is apparent that an intermediate complex is formed in a rapid pre-equilibrium. With the present data, it is not possible to make 
